Performance test records collected from 1978 to 1987 from on-farm tests of young Polish Large White boars from 94 herds and reproductive records of Polish Large White sows from 81 nucleus farms were used to estimate the phenotypic, environmental, and genetic trends. There were, after editing, 114,347 boar performance records and 41,080 litter records on sows. Both data sets were analyzed by use of an animal model. Estimated annual phenotypic and environmental trends were relatively large and desirable and were, respectively, . 
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lower levels of the pyramid (Bichard, 1971) . The yearly improvement rate of performance traits at the nucleus level, within some efficient selection schemes, may be as large as 2% of the mean value of the traits and will result generally in changes of about 1% within the whole population (Smith, 1962 (Smith, , 1963 (Smith, , 1965 (Smith, , 1984 Cox and Smith, 1%8; Hill, 1971; Ollivier, 1974 Ollivier, , 1988 Dickerson et al, 1976 Dickerson et al, , 1977 Hudson and Kennedy, 1985; Ronningen, 1988; Sellier and Rothschild, 1990) .
For reproductive traits, quite sophisticated improvement schemes have to be applied to achieve a similar rate of progress. Some of them potentially can result in a 5% yearly improvement for litter size when applied to the development of m a t e d lines (Bichard and Siedel, 1982; Bichard and David, 1985;  551 Legault, 1985 ; Healey et al., 1986 ; Avalos and Smith, 1987) .
Estimation of genetic progress in traits gives an important evaluation of the efficiency of applied improvement schemes. It also mpplies the animal breeder with the essential information to develop more successful p r e The objective of this study was to investigate the nature and magnitude of changes in performance and reproductive traits in Polish Large White nucleus swine herds.
grams in the future. A classical, three-tiered pig improvement scheme is used in Poland. In this scheme, selection for reproductive performance was m d e at the nucleus and multiplier levels. The sows and gilts were selected on the basis of their own reproductive p e r f o m c e by using independent culling levels associated with NBA, N21, W21 and number of teats. This selection has been carried on since the recorded on the ij* litter, qj = the random residual associated with
Materials and Methods

Datu
In both models, seasons for HYS of birth groups were defined as 2-mo periods. All covariances among random elements of the model except the relationship among animals were assumed to be zero. Sows were identified by litter number. Therefore, it was not possible to combme information on repeated litters by the same sow or progeny with own performance on the sows. Boars, however, were uniquely identified across all litters and herds. Estimates of components of variance were taken from the pooled analysis reported by Kaplon et al. (1991) .
The data were analyzed separately for each trait by region and also combined across region. Regions were defined as herds with the same Regional Breeding Office. Some combining of these was made to aid in analysis.
Analyses of the data were done by using an iterative program (Misztal, 1987; Misztal and Gianola, 1987) kindly provided by Ignacy Misztal. Means were calculated for predicted breeding values of animals and their parents (weighted by number of progeny) by years and across regions to predict genetic trend for the performance and reproductive traits. These means were regressed across years to predict yearly genetic trend Simple correlations between predicted breeding values and phenotypic and index values for the traits also were computed.
Results
The annual phenotypic, environmental and genetic trends for reproductive and performance traits are presented in Tables 2 and 3 , Figure 1 , and Figure 2 , respectively. Estimated phenotypic and environmental trends for all traits were relatively large (P < .OS) and favorable. The exceptions were phenotypic and environmental trends for BF (Table 3, Figure  2b ) and environmental trend for NBA (Table 2, Figure la) . For each performance trait, certain regions had large and undesirable phenotypic and environmental trends. The rate of annual phenotypic and environmental trends for the pedonnance traits were quite linear, especially for ADG and DAYS after 1982 and BF before 1983. A similar situation was seen for the reproductive traits for the phenotypic and environmental trends. In a number of instances, however, regional trends were significant. The range of differences among regions was quite large; therefore, different trends existed for the traits. Phenotypic and environmental trends in the same traits generally were linear except for the last 2 yr.
In contrast to the phenotypic and environmental trends, a l l the estimated genetic trends in both data sets were relatively small and sometimes undesirable (Tables 2 and 3, Figures la, lb, IC, 2a, 2b, and 2c). Although some of the trends were desirable and significant, the magnitude of the change over time was of limited practical importance. 
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P h e m t y p i c Genetic 2 , 0 E n v i r o m n t a l result, the estimated genetic trends from the animal breeding values for ADG and DAYS were small and not significant.
Dlscusslon
The study revealed generally small but desirable changes in the performance traits. Because only boars were tested for ADG and BF, the rate of improvement in the whole population may have been reduced Although some response to selection was expected in these traits, this study did not demonstrate large improvement on the Large White nucleus swine farms.
The assumed ratio of the economic weights for ADG and BF was 2:l in the original onfarm index. The heritabilities for these traits recently were estimated to be .27 and .29, respectively (Kaplon et al., 1991) . Use of the on-farm index would have been expected to yield a larger response to selection for ADG than for BF. The present study did not confirm this expected response in ADG. Selection on data from boars was expected to result in favorable changes in the sows. Analysis of the backfat data partly supports this, but the magnitude of the changes of sire and dam genetic values for BF were small and significant. The opposite situation was seen for ADG and DAYS; selection on boars did not result in direct, favorable changes in sow genetic values.
In an attempt to explain the lack of observable genetic changes across the years in the performance data, an analysis of the selection practices of the sires and their utilization was conducted. These results are presented in TabIe 4. All tested animals were divided into five classes on the basis of their percentile ranking. Each class contained approximately 20% of the animals. The classes were constructed on the basis of their ranking on either the index score or the genetic values for BF and ADG. The number of sires selected from each class and the contribution of these sires in terms of the progeny produced were examined. About 76% of the sires used had above average index values, and 62% and 48% of the sires used had above average genetic values for BF or ADG, respectively. These above average sire, as measured by index, BF, or ADG, sired 79.3, 61.5 or 47.85% of the progeny, respectively. The average selection differentials for ADG, BF, and the index were 42 g, -.21 nun and 9 index points, respectively. The correlation between the predicted genetic values for ADG and the index was .57, whereas the correlation between the genetic value for BF and the index was -.E Kaplon et al. (1991) The rate of progress, however small, was positive for all six performance and reproductive traits analyzed. This has not always been true in other populations (Skiervold, 1979; Kennedy, 1984; Nougera and Legault, 1984; David et al., 1985; Kangasniemi and MakiTanila, 1986; Cox and Smith, 1%8) . There were small but positive genetic trends in the reproductive traits. This also may explain the lack of progress in the performance traits if these are antagonistically correlated. The rate of genetic progress seemed to accelerate during the last 4 to 5 yr, especially for the reproductive traits. The annual rate of genetic trend, as measured by the sire genetic values for NBA, N21 and W21 was .06, .07, and .35 kg, respectively. This rate was smaller for sow genetic values. The rate of improvement in the whole nucleus population was much smaller than would be expected. The progress achieved in this population was made by using independent culling levels for NBA, N21, W21, and number of teats. A similar rate of progress was seen in the Quebec Records of Performance Sow Productivity Rogram for litter sue at birth and litter size at weaning (Southwood and Kennedy, 1989) .
The present study provides additional evidence that the genetic morness realized mav be substantially smaller than expected. The lack of extensive ties among both farms and animals may have reduced genetic progress. Ties were not very complete in the early years of the two data sets analyzed. Because of the truncation of the data, many sires did not have their own performance records included in the analysis and dams never received credit for their own performance. Also, there may have been an insufficient number of ties to evaluate the genetic mend using this model. Unlike the results of Hudson and Kennedy (1985) , central test data were not available; therefore, additional ties from such data could not be acquired. The genetic trend remained relatively constant during the fist years of the evaluation, and the trend began to develop only after sufficient ties had accumulated. This seems to have been true for the reproductive traits and may have been true to the performance traits, but the change in test personnel may have hidden this result.
implicatlons
Genetic trends estimated from these data sets suggested that selection practices have not been very successful for performance traits and only slightly successful for reproductive traits. These results would suggest that adherence to previously defined selection practices and goals would be more productive. Selection practices need to be monitored so that progress is in the correct direction and of practical importance.
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